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(57) Device (1 ) for use in a roll frame (10) for the manufacture of a plastic film with a 
continuous band (2), which is looped around at least two bending rollers (3, 3 f ), for pressing a 
plastic film on a roller [or roll] (9) of the roll frame (10), where the two bending rollers (3) are 
rotatably attached on both sides in lateral bearing devices (5, 5') and attachment means are 
provided for the fixation of the bending rollers (3, 3') in one bearing device (5), with the other 
bearing device (5') being attached in such a manner that it can be swiveled for replacing the 
continuous band (2). Also, a method for replacing a continuous band (2) for pressing a plastic 
film on the roller (9) and for cooling it, which is looped at least around two bending rollers (3) 
that are rotatably attached in lateral bearing devices (5, 5'), where the bending rollers (3, 3') are 
fixed in a bearing device (5), the attachment means of the other bearing device (5 1 ) are loosened, 
and the other bearing device (5') is swiveled. 




Description 
[0001] 

The invention relates to a device for use in a roll frame for the manufacture of a plastic 
film, with at least one continuous band looped around at least two bending rollers for pressing 
the plastic film on the roller of the roll frame and to cool it, where the two bending rollers are 
rotatably attached on both sides in lateral bearing devices. Furthermore, the invention relates to a 
method for replacing a continuous band that presses a plastic film on a roller and for cooling it, 
where the band is looped at least around two bending rollers that are rotatably attached in lateral 
bearing devices. 

[0002] 
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The continuous band, which as a rule is designed as a continuous metal band, can be used 
not only for the application and cooling of the plastic film, but also to transfer the surface of the 
continuous band to the plastic film. 

[0003] 

Such a device is known, for example, from US [Patent] 6 077 065 A and it is used, in 
particular, in smoothing installations having two cooling rollers, for the application of the plastic 
film introduced over a jet, because this allows the manufacture of relatively thin plastic films 
with a relatively smooth or structured surface, in a simple manner. As an alternative to the 
continuous band (also called "sleeve band"), air scrapers [doctor knives] or application rollers are 
conventionally used. However, the continuous band has advantages, particularly in the case of 
plastic films (for example, polypropylene films, etc.) having a thickness of 50-500 nm. 

[0004] 

However, such continuous bands, which generally are made of metal, have a relatively 
short life cycle and as a rule they have to be replaced after a few weeks because of signs of wear, 
in particular cracks in the marginal area. However, replacing the continuous band is expensive 
because, in the known devices, one has to remove the attachment housing of the roller bearings 
provided for rotatably attaching the bending rollers. Accordingly, considerable down-time is 
needed for replacing the band. 

[0005] 

The objective of the invention now is to provide a device of the type indicated in the 
introduction, where the continuous band can be replaced in a simple and rapid manner, thus 
reducing the down-time of the roll frame. In addition, a method is provided for the same purpose, 
of the type indicated in the introduction. 

[0006] 

This objective is achieved by means of a device of the type indicated in the introduction, 
where attachment means are provided for fixing the bending rollers in a bearing device, with the 
other bearing device, for replacing the continuous band, being attached in a manner that allows 
swiveling. Using such a device, the bending rollers can thus be attached first in one bearing 
device; afterwards, one can also swivel the other bearing device to replace the continuous band, 
while the bending rollers with free projecting ends are held in the other bearing device. After 
replacing the continuous band, the bearing device that had been swiveled out is swiveled back, 
and the attachment means for fixing the bending rollers in the other bearing device are again 
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loosened. The result is a substantially simplified replacement of the continuous band in 
comparison to known devices. Accordingly, the down-time of the roll frame in which such a 
device is used is considerably reduced. 

[0007] 

If, as an attachment means for fixing the bending rollers, a fixation ring is provided in 
each case, having a conical surface, then the bending rollers can be fixed by a simple shifting of 
the fixation ring in the direction of a bearing housing that surrounds the bearings of the bending 
roller, because a frictional connection is achieved between the conical surface of the fixation ring 
and the bearing housing of the bending roller. 

[0008] 

During the swiveling of the bearing device, to avoid any conflict with provided fluid lines 
connected to the bending rollers, for example, to cool them, it is advantageous to provide the 
fixation ring on a side of the device that has connections for a liquid or gaseous medium, in 
particular a cooling medium. 

[0009] 

If the device is attached in a bearing that allows swiveling about an essentially vertical 
axis of rotation, the bearing device can be swiveled laterally in a simple manner about an axis of 
rotation that is vertical in the attached position, and thus the continuous band can be replaced 
without obstacles. In this context, it is particularly advantageous if the bearing device is attached 
so that it can be swiveled by 90°, because such an arrangement also allows unimpeded access to 
the bending rollers attached in the other bearing device, even if the widths of the continuous 
bands are very large. However, the swiveling can also occur over another angular range. 

[0010] 

An embodiment with a particularly simple design of the arrangement of a bearing device, 
which allows swiveling for the replacement of the continuous band, is achieved if a centering 
bolt that extends downward from the bearing device is provided for a bearing attachment that 
allows a swivel motion, where the centering bolt is rotatably connected in a corresponding 
opening of a reception plate. 

[0011] 

To allow the connection of the device to a roll frame in a modular manner, it is 
advantageous for the device to be on a carriage having several wheels. 
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[0012] 

If the bearing device that can be swiveled has conical recesses to receive conical bearing 
houses of the bending roller, the bearing sleeves of the rollers can be inserted in a simple manner 
into the recesses in the bearing device that can be swiveled; in addition, an automatic centering 
of the positive-lock and/or frictional connection is achieved, because of the conical design of the 
recess and the bearing housing. 

[0013] 

To be able to adjust the tension of the continuous band, and in particular the tension of 
the continuous band prior to replacing the band, it is advantageous to arrange at least one 
bending roller in a such a manner that the bearing devices can be adjusted. In this context, it is 
particularly advantageous to provide a pneumatic or hydraulic cylinder for the adjustment of the 
roller position. 

[0014] 

As an alternative, an electromotor with a spindle drive can also be used for adjusting the 
roller position. 

[0015] 

For the precise orientation of the continuous band with respect to the roller against which 
the plastic film to be manufactured is pressed, it is advantageous to arrange a frame that carries 
the two bearing devices in such a manner that it can be adjusted horizontally and vertically. 

[0016] 

At least one of the bending rollers can be driven by a motor, for example, an 
electromotor. 

[0017] 

The method according to the invention, which is of the type indicated in the introduction, 
is characterized in that the bending rollers are fixed in a bearing device, the attachment means of 
the other bearing device are loosened, and the other bearing device is swiveled so that the 
continuous band can be pulled off laterally from the bending rollers. 

[0018] 
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Like the above-described device, this device substantially reduces the time required to 
replace a continuous band because of signs of wear and aging, since no separate bearing housing 
shells have to be uninstalled. 

[0019] 

To be able to remove the continuous band in a particularly simple manner from the two 
bending rollers and to insert a new continuous band, it is advantageous to reduce the separation 
between the bending rollers before swiveling the bearing device, because the band tension of the 
old band has to be reduced before removal; also, for the insertion, the continuous band must not 
be under tension. 

[0020] 

If the bending rollers in the bearing device are fixed by means of a fixation ring having a 
conical surface, then, by diagonally bracing the conical surfaces, the bending rollers can be 
rigidly attached in a bearing device in a simple manner, between the roller and the bearing 
housing surrounding the roller; at the same time, they can be centered. 

[0021] 

To allow a convenient swiveling of the bearing device, which, in a swiveled position, 
allows unimpeded access to both fixed bending rollers, it is advantageous to swivel the bearing 
device about an axis that is essentially vertical with respect to a reception plate. In this context, it 
is particularly advantageous for an unimpeded replacement of the continuous band to swivel the 
bearing device by 90°. 

[0022] 

The invention is further explained below with reference to a preferred embodiment 
example that is represented in the drawings, although the invention is not limited to the latter 
example. 

[0023] 

In the detail views of the drawings, the figures show: 

Figure 1 : a side view of a device for use in a roll frame with a bearing device that can be 
swiveled; 

Figure 2: a view of the device according to Figure 1 ; 
Figure 3: a cross section along the line III-III in Figure 1 ; 
Figure 4: a top view of the device according to Figure 1 ; 
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Figure 5: a top view of the device similar to Figure 4, but with the bearing device in the 
swiveled position; 

Figure 6: a detail view of the bearing, that can be swiveled, of a bearing device; and 
Figure 7: a view of the device in the state where it is incorporated in a roll frame. 

[0024] 

Figures 1 and 2 show a device 1 used in a roll frame 10 (see Figure 7) for the 
manufacture of plastic films for pressing the plastic film on a roller 9 and for cooling the plastic 
film. In particular, it can be used in a smoothing installation for pressing the plastic film on a 
cooling roller and for cooling it. For this purpose, a continuous band or sleeve band 2 is 
provided, which is looped around two bending rollers 3, 3\ The bending rollers 3, 3' do not have 
to be driven; or the upper bending roller 3 or the lower bending roller 3 f can be driven by a motor 
4. However, to increase the production rate and to improve the film quality, it is also possible to 
drive both bending rollers 3, 3' by a motor 4. The bending rollers 3, 3* are rotatably attached on 
both sides in the bearing devices 5, 5* by means of roller bearings 26 (see Figure 3). 

[0025] 

The two bearing devices 5, 5' are provided in frame 6, which can be shifted horizontally 
or vertically with the use of the cylinders 7, 8 to achieve the desired orientation of the continuous 
band 2 with respect to the roller 9 of the roll frame 10, in which the device 1 is used (see Figure 
7). 

[0026] 

To be able to connect the device 1 in a modular manner to the roll frame 1 0, it is arranged 
in such a manner that it can be shifted on a carriage 1 1 with several wheels 12. 

[0027] 

To be able to swivel a bearing device 5 from its position shown in Figure 2, in which it 
receives the bending rollers 3, 3 f in a replacement position that has preferably been swiveled by 
90°, the bearing device has a centering bolt 1 3 or similar part that is rotatably attached in an 
opening 27 (see detail in Figure 6) of a reception plate 28. 

[0028] 

Figure 3 in particular shows that, in each case, for the fixation of the bending rollers 3, 3 f , 
a fixation ring 1 5 is attached in such a manner that it can be shifted on a shaft axle 1 4, where the 
fixation ring, which has a conical surface 16 that tapers toward its free end rigidly connects the 
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shaft axle 14 or the bending rollers 3, 3', respectively, with the bearing device 5, while 
simultaneous centering, when a shift occurs in the direction of a bearing sleeve 1 8 connected by 
a torque-proof connection to a bearing housing 17. 

[0029] 

After the bending rollers 3, 3' have thus been statically attached, the pivot bearing device 
5' can be swiveled, after the attachment screws 19 have been loosened. For automatic centering 
when the bearing device 5' swivels back, the latter device has, on its internal side, recesses 20 
that broaden conically toward the internal side and that receive the bearing housings IT that 
conically taper toward the free end of the bending rollers 3, 3', with positive locking. 

[0030] 

To allow an unimpeded swiveling of the bearing device 5 f , the latter is arranged on a side 
that is turned away from connections 21 for a liquid or gaseous medium. 

[0031] 

In the top view shown in Figure 4, one can also see the centering bolt 1 3, about which the 
entire bearing device 5 f can be swiveled in a particularly simple manner after the loosening of the 
attachment screws 19, 19 1 , as can be seen in particular in Figure 5. After swiveling the bearing 
device 5 1 by 90° into the position shown in Figure 5, unimpeded access to the bending rollers 3, 
3 f , which are fixed in the bearing device 5 by means of fixation rings 1 5, becomes possible. Thus 
it is possible to carry out the replacement of the continuous band 2 in a simple manner, where 
such replacement may be required because of signs of wear or other surface-quality factors or 
surface requirements. 

[0032] 

To replace the continuous band 2, it is particularly advantageous for the bending rollers 3, 
3' to be brought closer to each other, resulting in a decrease in the band tension of the continuous 
band 2, and thus allowing a particularly simple pulling off from the bending rollers 3, 3\ In the 
embodiment examples shown in the drawings, the lower bending roller 3 1 is consequently 
arranged in the frame 6 on a guide rail or a slide track in such a manner that it can be shifted. 

[0033] 

As a result of the design with conical tapering of the bearing sleeves 1 T toward the free 
ends, an automatically centering orientation of the bending rollers 3, 3' in the recesses 20 (see 
Figure 3) of the bearing devices 5* occurs when the bearing device 5' is swiveled back. 
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[0034] 

Figure 6 shows a detail of the attachment of the bearing device 5\ which can be swiveled, 
where such attachment occurs by means of a centering bolt 13 that is rotatably attached in the 
opening 27 of a reception plate 28 of the carriage 1 1 . The centering bolt 1 3 is here connected by 
a torque-proof connection to a bottom plate 22 of the bearing device 5' by means of screws 23. In 
addition, the centering bolt 13 is led through an opening in a guide plate 24 to achieve a stable 
pivot bearing. 

[0035] 

Figure 7 shows the use of a device 1 as shown in Figures 1 -5 in a roll frame 10, where the 
continuous band 2 can be replaced after the cylinder 25 has been shifted in a retracted position, 
and thus the continuous band 2 is at a distance from the roller 9. Thus, it is not necessary to 
remove the carriage 1 1 from the roll frame 1 0 to replace the continuous band 2. 
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Claims 

1 . Device (1) for use in a roll frame (10) for the manufacture of a plastic film, with a 
continuous band (2), which is looped around at least two bending rollers (3, 3'), for pressing the 
plastic film on a roller (9) of the roll frame (10) and for cooling the latter [sic; it], where the two 
bending rollers (3, 3') are rotatably attached on both sides in lateral bearing devices (5, 5'), 
characterized in that, for the fixation of the bending rollers (3, 3') in a bearing device (5), 
attachment means are provided, with the other bearing device (5') for the replacement of the 
continuous band (2) being attached in such a manner that it can be swiveled. 

2. Device according to Claim 1, characterized in that, as an attachment means for the 
fixation of the bending rollers (3, 3'), in each case, a fixation ring (1 5) is provided, which has a 
conical surface (16). 

3. Device according to Claim 1 or 2, characterized in that the fixation rings (15) are 
provided on a side of the device (1) having connections (21) for a liquid or gaseous medium. 

4. Device according to one of Claims 1 -3, characterized in that the bearing device (5') is 
attached so that it can be swiveled about an essentially vertical axis of rotation. 

5. Device according to Claim 4, characterized in that the bearing device (5') is attached so 
that it can be swiveled by 90°. 

6. Device according to one of Claims 1-5, characterized in that, to allow the attachment 
that allows swiveling, a centering bolt (13), which extends downward from the bearing device 
(5 1 ), is provided, and is rotatably attached in a corresponding opening (27) in a reception plate 
(28). 

7. Device according to one of Claims 1-6, characterized in that the device (1) is provided 
on a carriage (11) having several wheels (12). 

8. Device according to one of Claims 1-7, characterized in that the bearing device (5') 
that can be swiveled has conical recesses for receiving conical bearing housings (1 T) of the 
bending rollers (3, 3 f ). 

9. Device according to one of Claims 1-8, characterized in that at least one bending roller 
(3, 3') in the bearing devices (5, 5') is arranged so that it can be adjusted. 

10. Device according to Claim 9, characterized in that a pneumatic or hydraulic cylinder 
is provided for the adjustment of the roller position,. 

1 1 . Device according to Claim 9, characterized in that an electromotor with a spindle 
drive is provided for the adjustment of the roller position. 

12. Device according to one of Claims 1-1 1 , characterized in that a frame (6) that carries 
the two bearing devices (5) is arranged in such a manner that it can be adjusted horizontally and 
vertically. 
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] 3. Device according to one of Claims 1-12, characterized in that at least one bending 
roller (3, 3') is driven by a motor (4). 

14. Method for the replacement of a continuous band (2) for pressing a plastic film on a 
roller (9) and for cooling it, with such a band being looped around at least two bending rollers (3, 
3 T ) that are rotatably attached in lateral bearing devices (5, 5'), characterized in that the bending 
rollers (3, 3') are attached in a bearing device (5), the attachment means of the other bearing 
device (5') are loosened, and the other bearing device (5 f ) is swiveled, so that the continuous 
band (2) can be pulled off laterally. 

1 5. Method according to Claim 1 4, characterized in that the mutual separation of the 
bending rollers (3, 3') is decreased prior to the swiveling of the bearing device (5 1 ). 

1 6. Method according to Claim 1 4 or 1 5, characterized in that the bending rollers (3, 3') 
are fixed in the bearing device (5), in each case, by means of a fixation ring (1 5) having a conical 
surface (16). 

17. Method according to one of Claims 14-16, characterized in that the bearing device 
(5 ! ) is swiveled about an axis that is essentially vertical to a reception plate (28). 

1 8. Method according to Claim 1 7, characterized in that the bearing device (5 ? ) is 
swiveled by 90°. 
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